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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH [IBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: aliredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUuciaa W BBIYMCIEHUS» 3aBEPILIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO YHWCIIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHuro aiaredpanveckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEePeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUS 3a]ay U3 APYTUX yudeOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3ZMOXHOCTh MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MaTE€MaTHYECKHX MOJENEeH peaJbHbIX CUTyalui,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM paCllO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIC MATEMaTUYECKUE IUCLUIUIMHBI B €IMHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHUYECKOI'0 MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM muiaHe Ha HW3y4eHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEajbHOU KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ menbiM  nokasareneMmM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexxyTku 3HaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTreMaTH4eCKOro aHAJIU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysa CIO0XKHBIX NPOLEHTOB. lcronb3oBaHWE Nporpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpadUKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MPHU PELICHUU 3aJad U3 APYTHX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
IIPOU3BOIHOM.

[IpousBoaHble  37eMEHTapHbIX  QyHKIuA.  DopMynbl  HAXOXKJICHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM [JI1 HAXOXKJACHUS HAWIY4dlEero pEeuIeHus B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Herorona—JleliOuua.

IINTAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHoro mnpenmera «Maremartukay AOHKHO OOeCIeynBaTh
JOCTHYKEHUE HA YPOBHE CPEHETO 00111ero 00pa30BaHus CIEAYIONINX JTNYHOCTHBIX,
METANpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrPaMMBbl y4eOHOTO MpeameTa
«MaremaTrKa» XapaKTepHU3yIOTCS:

I'paxxnaHckoe BOCIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UITUU 00YJAIONIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIeCTBa, TMPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHl H TMpP.), YMEHHEM
B3aHUMOJICMCTBOBATh C COLMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSAMA 1 Ha3HAYCHHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTHIO POCCUNCKOM IpakKJaHCKON WICHTUIHOCTH, YBOXKCHHUS K
MPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaT€MaTUKH, [IECHHOCTHBIM OTHOLIEHUEM K



JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
K HMCIOJIb30BAaHUIO ATUX JOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMYMBOTO OYAYIIEro.

DCTETHYECKOE BOCIIMTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUN, pacCcyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3uyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMAaTHYECKUE 3HAHUS B
MHTEpECcax 370pOBOTO U 0e30macHOro o0pasa *KU3HU, OTBETCTBEHHOTO OTHOIIEHHUSI
K CBOEMY 3JIOPOBBIO (3I0pPOBOE MHUTaHWE, COATAaHCUPOBAHHBIN PEKUM 3aHATHN U

OTAbIXA, peryisipHasn @HBHHGCK&H aKTI/IBHOCTB); (1)I/ISI/I‘ICCKOFO
COBCPIICHCTBOBAHM, Ipu 3aHATUAX CIIOPTHUBHO -OB)IOpOBHTCJIBHOfI
ACATCIIBHOCTBIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESITENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ MPUWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa30BaHUIO H
caM000pa30BaHUI0 HA TMPOTSHKECHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 33724 MaTEMAaTHUYECKO HAIIPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpenbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa SKOJOTUYECKUX MpoOieMm;
OpUEHTAIIMEN Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHMUM [Ji1 peuieHus 3a7ad B
0o0JacTH OKpY)KAromiel cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB U OIICHKHA UX
BO3MOXHBIX MTOCJIEICTBUU I OKPYKAIOLIEN CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM H  OOIIECTBEHHOW MPAaKTUKH, [MOHUMAaHUEM
MaTeMaTH4eCKOM HayKu Kak c(epbl YelIOBEYECKOM JESITeNIbHOCTH, ATanoB ¢
pa3BUTUA M 3HAYMMOCTH U1 Pa3BUTUS UUBWIM3ALUU, OBJIAJCHUEM S3bIKOM



MaTeMaTUKH M MaTeMaTH4YECKOU Ky.]'[BTypOfI KakK CpCIACTBOM IIO3HAHHA MHPA,
IFOTOBHOCTBIO OCYHICCTBJIATH IMPOCKTHYIO H HCCICAOBATCIILCKYIO ACATCIBbHOCTDL
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUSI MPOrpamMMbl y4eOHOIro IpeaMeTa
«MaremaTtuka» XApaKTEPU3YIOTCS OBJIAJICHUEM YHUBEP CAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeuUsIMUY, YHUBEPCANbHBIMU Pe2YNAMUSHLIMU OeUCBUIMU.

1)  Vuusepcanvnvie — nosmasamenvhvle  Oelicméus,  0OecnevUBaAIOM
Gopmuposanue 6a308bIX KOSHUMUBHBIX NpOYecco8 obyyaowuxca (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  JI02U4ecKux,

UCCce008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

bazoBbie nornueckue qeHCTBUS:

e BBISIBJISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKA MAaTeMaTHYCCKUX
00OBEKTOB, TOHSATUMA, OTHOIIEHUM MEXIy MOHATUAMH; (DOPMYIHpPOBATH
OTIpeNIeJICHUs]  TOHSITHH;  yCTaHABIWBAaTh  CYIIECTBEHHBIM  MpPU3HAK
KJaccuUKaIy, OCHOBaHUS Jisi OOOOIIEHHS W CpaBHEHHS, KPHUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH M  MPeoOpa3oBbIBATh  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE M OOIIHuE;
YCIIOBHBIE;

e BBIIBIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeurss B (aKTaxX, [aHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHUSIX;
npejyiaraTb ~ KpUTEPUU Ui BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHI;

e JI€NIaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHUKH, JE€IYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBa MaTeMaTH4eCKUX
yTBEPKACHUHN (MpsMbIE U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTAIUIO,
NPUBOJUTh TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHHSI U BBIBOJIbI;

e BBIOMpATH CMOCOO pemnieHus ydeOHOW 3ajaunm (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUICHHUs, BbIOUpPaTh HauOoJee NOAXOASINIUNH C YUYETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble uccnenoBaTeNbCKUE TEUCTBUS:

e HCMOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIIME NPOTUBOpEUUE, MpoodsemMy,



yCTaHABIIMBaTh  HMCKOMOE U  JaHHoe, (OpMUPOBaThH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

MPOBOJIUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIN HKCTIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHUYeCKOro
0o0beKTa, SBJICHUS, TMpOLECcCca, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
OPOBEIEHHOTO HAOMIOAEHUS, MCCIIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIICHU;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpPOIlECCa, a TaKXKE BBIIIBUTATh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ nundopmarmeii:

2)

BBISBJIATh AeUIUTHI MHGOpPMAIMKU, JAHHBIX, HEOOXOAMMBIX JIsI OTBETA
Ha BOIIPOC U JIJI PELLCHUS 3a]1a4uu;
BbIOMpaTh  MHPOPMALIUIO W3  HCTOYHHKOB  PA3IWYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH UHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHHUS,
CTPYKTYpHpPOBaTh MH(MOpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLUTIOCTPUPOBATH TpadUyECKU;
OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITETILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneyusarom

ChOPMUPOBAHHOCIL COYUANBHBIX HABLIKOE 0OYUAIOUUXCHL.
OOuieHue:

BOCIIpUHMMATh U  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a1aul, KOMMEHTUPOBATh MOJYyUYECHHBIN pE3yJIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIa€MOI TEMBI,
po0OJIeMBI, perraeMoi 3aja4n, BRICKa3bIBATh UJIEH, HAIIEJICHHBIC HAa TTOWCK
pEUIEHUs; COMOCTaBJISITh CBOU CYXKIEHHUS C CYXKICHHSIMU JPYTrUx
YYaCTHUKOB JHalIora, OOHapy»MBaTh pa3jinuue U CXOJCTBO IMO3UIUK; B
KOppeKTHOU hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OpEeACTaBIsATh  PE3yNbTaThl  pElIeHUus  3aJadyd,  HAKCIEPHUMEHTA,
UCCIEJOBAaHUsA,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3a]1a4 MPE3CHTAIMN U OCOOCHHOCTEHN ayTUTOPHUH.

CoTpyaHUYECTBO:

MIOHMMAaThb W  HCHOJIb30BaTh  MPEUMYyLIECTBA  KOMAaHOHOM U
WHJMBUAYaJIbHOU pabOThl MPU PELIEHUH YU4E€OHBIX 3a/]1a4; IPUHUMATH 1IEIb



COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOMU
paboThI, pacpeAenaTh BUAbl padoT, JOroBapUBaThCs, 00CYKIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e yYacTBOBATh B IPyHHOBBIX (hopMax padoThI (0OCYKaeHUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE); BBIIOJHITH CBOI 4YacTb pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUS C JPYTMMH 4JI€HAaMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvie  pecynamuenuvle Oeticmaus, obecneuusarom
Gopmuposarue cmMviCi08bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTAaBIIAThH IUIAH, AITOPUTM PEILIEHUS 3aJa4i, BEIOUpATh COcO0 pelIeHus C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMHU TIO3HABATEIbHOW pedJaeKcHud Kak OCO3HaHUS
COBEPIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BIAJIeTh CIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTPOJIS —Ipolecca U
pe3yabpTaTa pelieHns MaTeMaTHYeCcKoi 3a1auu;

e INPEIBUAECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHb IpU pPELIEHUU
3aaud, BHOCHUTb KOPPEKTUBbl B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHHWBAaTh COOTBETCTBUE pe3ylbTaTa LEId U YCIOBUSM, OOBACHATH
OPUYUHBI JOCTH)KEHUS WIM HEIOCTH)KEHUS DPE3ylbTaTOB JEATEIbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca «AnreOpa ¥ Havalla MaTeMaTHYSCKOTO aHAJIM3ay
Ha YPOBHE CpEHEr0 OO0IIero oO0pa30BaHUs JOKHO 00ECICYMBATH JOCTHIKCHHE
CIICAYIOIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJbTaTOB:

10 KIJACC

Yucua 1 BBIYMCICHUA

OnepupoBaTh TMOHATHSAMH: pPANHOHATFHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

Bemmonaate  apudMeTHdyeckue — omepanui ¢ palMOHAIBHBIMU |
JEHCTBUTEIIHLHBIMY YHCIIAMHU.



BremonHsaTe npulmmkEéHHBIE BRIYUCICHUS, UCIIONB3Ys MPaBHia OKPYTJICHUS,
JeNaTh MPUKUIKY U OLEHKY Pe3yIbTaTa BEIUMCICHHM.

OmnepupoBaTh TOHATUSMHU: CTETICHb C IIENBIM IIOKa3aTeleM; CTaHAapTHAs
dopMa 3amuMcu JAEMCTBUTENBHOIO YHWCIA, KOPEHb HATypajbHOM CTENEHHU;
MCTIONB30BaTh MOJIXOSIIYI0 POpPMY 3aMUCH JEHCTBUTEIBHBIX YHCET IS PEIICHHS
MPAaKTHYECKUX 3a7a4 U TPEICTaBICHUS JaHHBIX.

OmnepupoBaTh MOHITHSIMH: CUHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOTO YIJa;
MCTIOJB30BaTh 3allMCh IPOU3BOIBHOTO yIiia 4epe3 0OpaTHbIE TPUTOHOMETPUIECKHE
byHKIUN.

YpaBHeHUsS ¥ HEPABEHCTBA

OmnepupoBaTh MOHSTUSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJOE,
palroHaNbHOE, HPPANUOHAILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHIECKOE
ypaBHEHHUE;

BeImosiHATE TIpeoOpa3oBaHus TPUTOHOMETPUYSCKHX BBIPAKECHUH M PEIIaTh
TPUTOHOMETPUICCKUE YPABHEHHSI.

BbImoyiHATE TpeoOpa3oBaHus IEbIX, PAMOHAIBHBIX W HPPAIlMOHAIBHBIX
BBIDOKEHU W  pemiaTh OCHOBHBIE  THUIBI  IENBIX, palMOHAIBHBIX |
UppalMOHABHBIX YPABHCHHIA U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JJIS PEUICHUS MATEMAaTHUECKUX 3aa4
M 3a]1a4 U3 PA3IMYHBIX 00J1acTel HAYKU U PEeaIbHOM KU3HU.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTaBISATh
BBIDQ)KEHUSI, YpPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsbl.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATHAMHU: (YHKIUSA, CIIOCOOBI 3aMaHusl (YHKIMH, 00JacTh
OTpEeNIeNICHUs] U MHOXECTBO 3HAYeHUU (QYHKIHMH, Tpaduk (QyHKIHH, B3aUMHO
oOpartHbie (HhYHKITUH.

OnepupoBaTh TOHATUSMU: YETHOCT M HEUYETHOCTh (DYHKIHH, HYIH
(bYHKITUH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBaTh rpaduiku GyHKIUMA 715 PEIICHUS YpaBHEHUIA.

Crtpouth u unTaTh rpadvKu JTUHEHHOW (DYHKIMH, KBaAPATUIHOW (YHKIUH,
CTETICHHOW (DYHKITUH C IIEJIBIM TTOKA3aTeJIeM.

Ucnonp3oBate rpaduku (QYHKIUN JUISI  UCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 3a]a4d W3 JAPYTHX YUeOHBIX MPEAMETOB U peaabHOU
KU3HU; BRIpAXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXKTY BETUIHMHAMH.

Hauyajsa MaTeMaTH4eCKOro aHAJN3a

OnepupoBaTh TMOHATHUSMHU: [OCIEIOBATEIBHOCTh, apudMeTHdecKas u
reoMeTpUYecKasi IpOrpecCcHu.



OnepupoBaTh TMOHATUSIMHU: OECKOHEUHO YyOBIBalOllass TeOMETpuuecKas
nporpeccusi, CcyMmMa 0€CKOHEUHO yObIBaIOIIEH reOMETPUUECKON TPOTPECCHUHU.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOKWCTBA IOCIEAOBATENBHOCTEN U IIPOIPECCUM IS PELICHUS
pEANBHBIX 3aJ1a4 PUKIIATHOIO XapaKTepa.

MHo:KecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUK HAJL MHOKECTBAMMU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  anmapar Jjs  ONUCAHUSA
peanbHBIX MPOILIECCOB W SIBJICHUHM, NPU pPEIICHUU 3a7a4 U3 JPYyrux Yy4eOHBIX
IIPEIMETOB.

OnepupoBaTh MOHSTHUSIMHU: OIpPEICIIEHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHSMH: HATYpPAJIbHOE, I1I€JI0€ YHUCJIO; HCHO0JIb30BATh
MPU3HAKKU JETMMOCTH LIEJIBIX YKCEJI, PA3JI0KEHUE YUCIa HA MPOCThIE MHOXKUTEIU
IUTSl pEelIeHUs 3a/1ay.

OrnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOrapuPM UHCIIA, AECITHUUHbIE U HATypalbHbIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsATH, CBOWCTBA CTEMEHW JUISI TpeoOpa3oBaHUS  BBIPAKEHUI;
ONEpHUPOBATh MOHATUSMH: MOKA3aTEIbHOE YpPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB.

BreimonHaTe  mpeoOpa3oBaHUS  BBIPAKEHUN, COAEPNKAIIMX  JOrapu(MbI;
OTEepUPOBATH MOHATHUAMU: JOorapuMUUYECKOE YpaBHEHHE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPABHECHUIN 1 HEPABEHCTB.

Haxonuts pemenus npocTennX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATUSAMH: CHCTEMA JIMHEHHBIX ypaBHEHUW U €€ pEUICHUE;
HCIOJI30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonute pemenus npoCcTENIINX CUCTEM M COBOKYITHOCTEM pPallMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopaenupoBath peajbHble CHUTyallud Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDQKCHUS, YPABHEHHs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHIO 3aJa4H,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM amnmnapara aiareOpsl.

DyHKUNH U TPAPUKH

OnepupoBaTh MOHATUSMU: NepuoanuYecKas  (QYHKUHS, MOPOMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOUYKM JKCTpeMyMa (QYHKUHUHM, HauOobliee U



HauMEHbLIEE 3HAYeHUs (PYHKUUMM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIeI0BaHNs (PYHKIUH, 3aJaHHON rpa)uKoM.

OnepupoBaTh MOHATUSAMHU: TpaUKH MOKA3ATEIbHOM, JIOrapupMHUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIMH; U300pakaTb UX Ha KOOPJIAMHATHOM IJIOCKOCTH U
MCIIOJIb30BaTh JJIs PEIICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU rpadUKH JIMHEWHBIX ypaBHEHUMN
Y UCIOJIb30BaTh UX JUIsl PELIEHUSI CUCTEMbI IMHEHHBIX YpaBHEHUI.

Ucnonw3oBate rpaduku QyHKIMA IS  UCCIEIOBAaHMS MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX JUCIHUIIIHH.

Havana maTeMaTH4ecKOro aHaJu3a

OnepupoBaTh MOHATUAMU: HENpepbIBHAS (QYHKUHMSA; MPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKUI CMBICT IPOU3BOIHOM ISl PEILICHUS
3az1ay.

HaxoauTe npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEIOBAHUS K TOCTPOEHUIO IPauKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJii HAXOXKICHHUS HAWIYYIIEro PpEIIeHUs B
NPUKJIAJHBIX, B TOM YKCJIE COMAIbHO-IPKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMH: TE€pBOOOpa3Hasi W  MHTErpaj; IOHUMATh
reoOMeTpUYEeCKUil U GU3HUUECKUN CMBICI HHTErpaa.

HaxonuTte mepBooOpa3Hble 3JIeMEHTapHBIX (DYHKIIMM;, BBIYUCISATH MHTETpal
no ¢popmyne Herorona—Jleitouuna.

Pewate mpuknagHele 3aadyd, B TOM YHCJE COLUUAIBHO-’KOHOMHYECKOTO H
du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalinoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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